increasing costs. 7, 8 Measuring and improving the quality of primary care are essential for ensuring high-quality and efficient care; however, small medical facilities are often left out of quality improvement activities compared to large hospitals. The quality of primary care in small medical facilities has therefore drawn increasingly close attention. 3 Quality indicators (QIs) have been widely used to evaluate and improve the quality of care in various healthcare settings. QIs are explicitly defined, and measurable items include structures, processes, or outcomes of care. Several instruments have been used to specifically evaluate and improve the quality of primary care services, such as Quality Book of Tools (QBT), 9 European Practice Assessment (EPA), 10 and National Institute of Health and Care Excellence (NICE)
indicators.
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In Japan, QIs have been developed and measured for a variety of specific areas, such as acute myocardial infarction, 12 antibiotic use, 13 chronic kidney diseases, 14 and cancer care 15, 16 across hospitals.
However, most QIs are specific to specialized care provided mainly by tertiary care hospitals, 17 and are therefore unsuitable for the comprehensive measurement of primary care quality. Similarly, QIs for primary care clinics have been developed for diabetes care, 18, 19 but these can only be used to evaluate diabetes care.
To our knowledge, no study has yet evaluated the quality of primary care in small facilities by using QIs in Japan. The aim of this study was to assess the quality of primary care provided in community clinics in Japan using QIs.
| ME THODS

| Study design and study sample
This study was a retrospective medical chart review. Participating primary care clinics were recruited nonrandomly in Hokkaido, Japan.
The clinics were geographically dispersed throughout Hokkaido and were operated by the same organization. They also used the same electronic medical record (EMR) system. We used opt-out approach to recruit patients and doctors in the participating clinics. Prior to reviewing medical records, every participating clinic put a poster explaining the study and a website with additional information was set up in clinic homepage. Doctors were informed by the clinic directors about the study participance and their rights to opt out. We used medical claims data and medical records to list up to 100 consecutive adult patients who visited each consenting clinic within the previous one year (between July 2014 and June 2015) for each QI.
| Measures
| Quality indicators
To measure quality of primary care, we used 18 QIs that were process-oriented for this study. Since validated QIs for Japanese primary care setting had not been established at the time of the study, the 18 QIs were selected from those we previously developed by using a modified Delphi appropriateness method, 
| Medical chart reviews
Medical chart reviews were completed between July and November 2015 together by two trained research nurses and one clerk in accordance with a written guideline. In case of difficult judging, the reviewers had discussed it with the principal investigator.
| Data analysis
Patients who were eligible for that indicator were recorded as the denominator (QIs triggered) for each QI. Patients were considered ineligible for the QI if they met prespecified exclusion criteria for a specific indicator. The numerator was constructed by calculating the number of eligible patients whose care met the specified QI (QIs passed). Quality score (%), or percent adherence, was calculated for each QI and all QIs using these numerator and denominator.
22,23
| Ethical approval
All research protocols were reviewed and approved by the institutional review board of the National Hospital Organization Tokyo Medical Center.
| RE SULTS
Medical chart reviews were completed in four clinics. None of the expert panel member physicians were belonging to the participating clinics. A cumulative total of 4330 medical charts were reviewed (average 1082, range 873-1315 charts in each clinic). beta 2 agonist inhalers daily (QI #10), to only 3.2% for recording peak expiratory flow rate readings within 1 year in bronchial asthma patients (QI #9) ( Table 1) .
Adherence to QIs in the Comprehensive care/Standardized
care category was ranged from 3.2% to 85.6% and that in the Understanding of patient's background was 56.2%. The variation in overall quality scores among clinics was small, ranging from 29.5%
to 34.0%.
Disparity among clinics was greater for some QIs than others (Table 2 ). Quality score of the QI for the systematic evaluation of newly diagnosed hypertensive patients (QI #2) was ranged from 3% to 100%. For identification of dementia patients' main caregiver (QI #13), quality score was ranged from 10% to 76.5%.
| D ISCUSS I ON
We evaluated the quality of primary care in community-based clinics in Japan using QIs. Overall, only about one-third of the recommended care was delivered to patients. Although the importance of primary care in local communities has increased, the degree to which primary care in local clinics is consistent with basic quality standards has been unclear. Such disparities associated with recommended care are widely reported 23, 24 and comprise what is known as the "evidence-practice gap". 25 Therefore, measuring the "gap" is an essential first step toward improving the quality of primary care.
McGlynn et al 23 reported that patients in the United States received
only about half the recommended care processes. In Japan, about 40% of recommended care is reportedly not provided in hospital ambulatory primary care settings. 26 We found similar adherence rates to those of corresponding QIs in hospital ambulatory primary care settings in Japan, 2004-2007 26 : taking smoking status information (23.5% vs 24%) and prescribing inhaled steroids to asthmatic patients with daily short-acting beta 2 agonist inhalers (85.5% vs 82%). Adherence to the QI of annual eye examinations in diabetes patients was higher than that shown in primary care settings in Japan (21.3% vs 12.4%-13.9%), 18 but was similar to the 20.8% adherence shown for National Health Insurance claims data. 27 Adherence to pneumococcal vaccination history documentation was very low (4.6%). Since the routine pneumococcal vaccination program for the elderly was started in 2014 in Japan, vaccination rates among adults older than 65 years have increased, reaching 33% in 2016. 28 A previous study reported that there is a large disparity between vaccination documentation and actual patient vaccination. 23 Given that pneumococcal vaccinations are recommended every 5 years, reliable documentation of vaccination history is important for adherence to vaccination.
The number of eligible QIs and quality of care varied substantially among clinics. Previous studies have reported a similarly large variation in the number of eligible QIs, 23 although the variation in the present study might be explained by differences in clinic characteristics. Nonphysician medical staff may play an important role in the high variation of some QI scores among clinics. Given that the mean consultation time for a patient visit is only 6.16 minutes in Japanese clinics, 29 physicians may not have enough time to take a thorough past history or to conduct an interview to identify the main caregiver of a dementia patient.
Further studies are needed to explain the interclinic variation to improve quality of care.
One possible explanation for the wide variation in quality observed in this study may be the lack of monitoring systems for quality of care in clinics in Japan. One effective intervention to reduce the "evidence-practice gap" may be to modify physicians' practice behavior, which will require audit and feedback. 30 A systematic review indicated that feedback may be more effective when baseline performance is low, when feedback is provided more than once, and when it includes both explicit targets and an action plan. 30 Audit and feedback may be used on their own or as a component of multifaceted quality improvement interventions. A previous study showed that a multifaceted intervention using audit and feedback improved quality of care in diabetes patients in a primary practice setting in Japan. 18 Further studies are needed to evaluate their effectiveness in improving quality of primary care.
Our study has several limitations. First, our findings are lim- shown to be an imperfect reflection of actual care provided, 32, 33 poor documentation is itself correlated with a poor process of care.
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In summary, we found that quality of care in primary care clinics in Japan varied, even among the few clinics examined. Future studies should focus on timely, ongoing monitoring, effective feedback at a large scale, and sound quality improvement interventions in primary care clinics.
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